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ONTARIO  WATER  RESOURCES  COMMISSION 

OFFICE  OF  THE   GENERAL  MANAGER 


Reeve  and  Members  of  Council, 
Township  of  Bertie. 

Gentlemen: 

I  am  pleased  to  submit,  for  your  information,  the 
1963  Annual  Operating  Report  of  the  Township  of  Bertie  Water 
Treatment  Plant,  OWRC  Project  No.  59-W-47,  which  has  been 
prepared  by  our  Division  of  Plant  Operations. 

We  are  grateful  for  the  kind  cooperation  which  you 
and  your  staff  have  extended  to  our  Operations  staff  throughout 
the  year.   W^e  look  forward  to  a  continuing  close  association 
with  you  in  our  mutual  endeavour  to  control  pollution. 
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General  Manager, 

Ontario  Water  Resources  Commission. 
Dear  Sir: 

It  is  with  pleasure  that  I  present  to  you  the  Annual 
Report  of  the  operation  of  the  Township  of  Bertie  Water  Treat- 
ment Plant,  OWRC  Project  No.  59-W-47  for  1963. 

This  report  presents  design  data,  outlines  operating 
problems  encountered  and  summarizes  in  tables,  charts  and 
graphs  all  significant  flow  and  cost  data. 

Yours  very  truly, 

B,  C.  Palmer, 
Director, 

Division  of  Plant  Operations 


foreword 


This  report  is  designed 
to  present  the  high- 
lights of  the  operation 
of  these  works  during 
1963.  Trends  in  flows 
and  other  operating 
data  can  be  extremely 
useful  in  the  development  of  necessary  long 
range  enlargement  and  improvement  pro- 
grams. 

In  addition  to  the  activities  reported  herein, 
much  unrecorded  effort  has  contributed  to 
the  success  of  this  operation.  The  munici- 
pality, through  representatives  on  the 
Local  Advisory  Committee,  has  given 
valuable  assistance  in  reviewing  salary 
schedules,  detailed  operating  budgets, 
personnel  problems,  flow  patterns,  and 
major  maintenance  problems. 

The  Division  of  Plant  Operations  has  pro- 
vided direction  to  the  field  staff  in  admini- 
strative procedures,  quality  control,  main- 
tenance schedules,  equipment  inspection 
and  purchase  supervision.  A  number  of 
other  Divisions  of  the  Commission  have 
been  of  service.  The  Division  of  Construc- 
tion has  offered  helpful  advice  on  equipment 
selection  and  renovation  problems.  The 
Division  of  Sanitary  Engineering  has  main- 
tained, through  its  District  Engineering 
staff,  a  keen  interest  in  the  operation  and 
has  made  a  number  of  constructive  recom- 
mendations. Its  operator  training  courses 
have  been  very  helpful.  The  Division  of 
Finance  has  processed  many  payrolls, 
purchase  orders  and  invoices  dealing  direct- 
ly with  this  project.  The  Commission 
Personnel  Director  has  been  most  helpful 
in  the  selection  of  new  staff. 

The  excellent  cooperation  of  all  of  these 
groups  is  gratefully  acknowledged. 
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1963 History 


INCEPTION 

In  1958  the  Township  of  Bertie  approached  the  Ontario  Water  Re- 
sources Commission  to  undertake  the  design,  financing,  construc- 
tion and  operation  of  a  water  intake,  treatment  plant  and  water  dis- 
tribution system. 

The  firm  of  Canadian  British  Engineering  Consultants,  Toronto, 
Ontario,  was  engaged  to  prepare  plans  and  specifications  for  the 
project. 


CONSTRUCTION 

Construction  began  in  October  1960.  Schwenger  Construction  Com- 
pany Limited,  Burliagton,  constructed  the  treatment  plant  and  an- 
cillary site  works.  Dravo  of  Canada  Limited,  Toronto,  constructed 
the  intake  and  N.  J.  Storm  Liiiiited,  Fort  Erie  the  water  distri- 
bution main.  In  July  1961,  the  Division  of  Plant  Operations  of  the 
Ontario  Water  Resources  Conmiission  began  the  operation  of  the 
project. 


TOTAL  COST 

Approximate  total  $775, 000. 00. 
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Project  Staff 


W.  Vye 
Chief  Operator 


Operators: 


J.  Huffman 
J.  Donnelly 
E.  York 
C.  Birley 


Casual: 

A.  Hallman 


COMMENTS 

As  shown  above,  the  total  staff  consists  of  five  regular  staff  and 
one  casual.    There  is  a  twenty-four  hour  supervision  of  the  plant. 

The  casual  operator  is  used  to  cover  one  eight  hour  period  during 
the  week.  He  is  also  available  to  provide  vacation  relief  to  the 
regular  members  of  the  staff, 

Mr.  W.  Vye  attended  an  Ontario  Water  Resources  Commission 
Chief  Operators'  Conference  in  1963. 
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Description  of  Project 


INTAKE  WORKS 

The  intake  crib  is  located  1800  feet  out  in  Lake  Erie  in  approxi- 
mately seventeen  feet  of  water.    The  raw  water  flows  by  gravity 
through  a  42  inch  diameter  corrugated  iron  pipe  laid  in  a  rock 
cut  to  the  low  lift  station  pump  wells. 


LOW  LIFT  STATION 

There  are  two  pump  wells.   Each  pump  well  has  a  pair  of  five 
foot  square  screens  which  can  be  removed  separately  for  clean- 
ing.   The  screens  prevent  the  entry  of  debris  which  might  damage 
the  low  lift  pumps. 

The  raw  water  is  pumped  from  the  wells  to  the  microstrainer  by 
three  vertical  turbine  pumps,  two  of  which  are  located  in  the  east 
well  and  one  in  the  west  well,  with  provision  for  an  additional 
pump  in  the  future. 

The  pumps  are  controlled  by  electrodes  located  in  the  clear  well 
of  the  high  lift  station.   A  low  level  in  the  clear  well  indicates  a 
demand  for  water. 


MICOS  TRAINER 

Upon  reaching  the  high  lift  station,  the  raw  water  passes  through 
a  microstrainer.   A  microstrainer  consists  of  a  revolving  drum 
the  circumference  of  which  is  covered  with  an  extremely  fine 
woven  stainless  steel  cloth.    The  microstrainer  removes  most  of 
the  algae  and  other  foreign  material  from  the  raw  water  as  it 
passes  through  the  fabric  from  the  inside  of  the  drum  to  the  out- 
side.   The  strained  water  then  overflows  from  the  microstrainer 
compartment  into  an  effluent  channel  which  flows  into  the  clear 
wells.    The  microstrainer  fabric  is  continually  flushed  by  treated 
water  when  in  operation  and  the  waste  deposits  are  removed  by 
means  of  the  hollow  centre  shaft  of  the  unit.   Over  a  period  of 
months  accumulations  of  algae  on  the  fabric  which  cannot  be 
flushed  away  must  be  removed  by  taking  the  machine  out  of  service 
and  cleaning  with  a  strong  chlorine  solution. 


CHLORINATION 


The  effluent  from  the  microstrainer  is  stored  in  two  clear  wells 
located  directly  beneath  the  high  lift  pumping  station.   It  is  here 
that  chlorine  is  added  for  disinfection.    The  chlorine  is  fed 
through  proportional  feed  chlorinators  the  amount  being  deter- 
mined by  the  rate  of  flow  of  raw  water  from  the  low  lift  station. 
Enough  chlorine  is  added  to  maintain  a  slight  residual  in  the 
water  when  it  reaches  the  consumers  outlets. 

The  chlorine  equipment  is  installed  in  an  isolated  room  in  the 
high  lift  pumping  station  with  the  chlorine  being  stored  in  one 
hundred  and  fifty  pound  cylinders. 


DISTRIBUTION 

Treated  water  is  drawn  from  the  clear  wells  and  distributed  to 
Bertie  Township  by  four  high  lift  pumps.    The  downstream  pres- 
sure is  controlled  by  a  butterfly  valve  operating  off  a  pressure 
switch.   Leaving  the  plant  is  a  fourteen  inch  main  running  north 
on  Rosehill  Road  to  Garrison  Road  and  a  twelve  inch  main  run- 
ning east  on  Garrison  Road  from  Rosehill  Road  to  Spears  Road. 


FLOW  MEASUREMENT 


One  24  inch  diameter  Dall  tube. 


Design-  Data 


UNITS 

All  capacities  listed  in  Imperial  Gallons. 
INTAKE 

Eighteen  hundred  feet  of  42  inch  diameter  corrugated 
metal  pipe. 

Seven  foot  diameter  corrugated  metal  belhnouth  intake 
inside  a  fifteen  foot  square  timber  crib  located  in  approxi- 
mately seventeen  feet  of  water. 

LOW  LIFT  PUMPING  STATION 

Two  pump  wells,  each  13'  x  10'  x  24'  SWD. 

Each  well  equipped  with  a  pair  of  coarse  screens 

5'  X  5'  with  a  0. 1"  diameter  wire  mesh  at  3/8"  centres. 

LOW  LIFT  PUMPS 

Vertical  turbine 

No.  1        -       2100  GPM  @  25'  -  20  HP 
(3  MGD  approximately) 

No.  2         -       2100  GPM  @  25'  -  20  HP 
(3  MGD  approximately) 

No.  3         -       2100  GPM  @  25'  -  20  HP 
(3  MGD  approximately) 

No.  4        -       Provision  for  a  future  low  lift  pump. 

Total  low  lift  pumping  capacity  -  9  MGD. 

Pumps  are  controlled  by  the  level  in  the  clear  well  in  the 
high  lift  station  and  also  by  the  low  levels  in  low  lift  well. 
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TREATMENT  PLANT 


Microstrainer 

10'  long  X  10'  diameter. 

Equipped  with  Mark  O  -Fabric  having  165, 000  openings/sq,  in. 
Design  capacity  4.  5  MGD. 

CHLORINATION 

Two  Wallace  and  Tiernan  V-Notch  chlorinators. 
Type  -  Series  A-731. 

HIGH  LIFT  PUMPS 

Horizontal  centrifugal. 

No.  1       -      2080  GPM  @  254'  head  -  200  HP 
(3  MGD  approximately) 

No.  2       -      1330  GPM  @  254'  head  -  125  HP 
(1.  9  MGD  approximately) 

No.  3       -      Provision  for  an  extra  high  lift  pump. 

No.  4       -      500  GPM  @  210'  head  -  50  HP 
(0.  7  MGD  approximately) 

No.  5       -      2080  @  254'  head  -  200  HP 
(3  MGD  approximately) 

CLEAR  WELL 

Separated  into  two  parts  and  located  below  high  lift  pumps. 
Capacity  of  well  is  125, 000  gallons. 
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Process  Data 


MONTH 

PLANT 
FLOW  (MGD) 

AVG.  DAILY 
FLOW  (MGD) 

MAX.  DAILY 
FLOW  (MGD) 

January 

26.  605 

.  858 

1.029 

February 

22. 834 

.816 

1.067 

March 

18.  546 

.  598 

.982 

April 

26.  598 

.  887 

1.053 

May 

30.248 

.976 

1. 189 

June 

52.256 

1.  742 

2.942 

July 

69.938 

2.256 

3.  552 

August 

37. 149 

1.  198 

1.750 

oepiemDcr 

9Q  AfiA 

^  y.  '±o^ 

•  voo 

1  919 

October 

30. 145 

.972 

1. 208 

November 

21.  772 

.726 

.833 

December 

21.  494 

.  693 

.931 

TOTAL 

387.069 

AVERAGE 

32.256 

1.  060 

COMMENTS: 

During  the  year  1963  a  total  of  387. 069  million  gallons  was 
supplied  by  the  plant  giving  an  average  daily  flow  of  1.  060  MGD.  The 
maximum  daily  flow  occurred  in  July  when  3.  552  million  gallons  passed 
through  the  plant. 

It  should  be  noted  that  the  flow  meter  is  operating  in  the  low  range 
and,  therefore,  the  accuracy  of  the  meter  is  limited. 
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BACTERIOLOGICAL  ANALYSIS 


During  the  year  1963  a  total  of  72  samples  were  submitted  to  the 
Ontario  Water  Resources  Commissionfor  bacteriological  analysis. 
Of  these  samples,  18  were  of  the  raw  water  and  54  were  of  the  trea- 
ted water.  The  samples  of  the  treated  water  were  taken  at  the 
plant,  and  in  the  east,  west  and  north  areas  of  the  Bertie  Township 
distribution  system.  Of  the  treated  water  samples,  52  were  clas- 
sified as  grade  "A"  or  satisfactory,  and  2  were  classified  as  grade 
"B"  or  the  pollution  present  is  not  sufficient  to  regard  the  water 
unfit  for  drinking.  There  were  no  samples  classified  as  grade  "C" 
or  unsafe  for  human  consumption. 


CHEMICAL  ANALYSIS 


During  the  year  samples  of  the  raw  water,  and  treated  water  in  the 
distribution  system  were  analysed  for  hardness,  alkalinity  and 
chlorides  on  three  occasions  and  for  iron  and  pH  on  7  occasions. 
The  results  are  shown  in  Table  1  along  with  accepted  standards  for 
good  quality  water. 


RAW     IRON*  PH    HARDNESS*    ALKALINITY*  CHLORIDES* 

.24.  8.0         136                    103  22 

East       .20  8.0         135                    101  23 
Dist.  System 

West       .25  8.0         139                    101  23 
Dist.  System 

North      .22  7. 8 
Dist.  System 

Leaving  .29  8.0         139                   102  23 
Plant 


Recommended 

U.  S.  pH  standards 

•  ^     6.  7  to  8. 5     100  30  to  100  250 

Note:  *  measured  in  (ppm)  less  than. 


CHLORINATION 


MONTH 

PLANT 

POUNDS 

DOSAGE 

FLOW  (MG) 

CHLORINE 

RATE  (ffPMi 

JANUARY 

26.  605 

183 

.68 

FEBRUARY 

22.  834 

166 

.73 

MARCH 

18.  546 

191 

1.03 

APRIL 

26.  598 

200 

.  75 

MAY 

30. 248 

219 

.  72 

JUNE 

52.  256 

538 

1.03 

JULY 

69.938 

796 

1.14 

AUGUST 

37. 149 

440 

1.  18 

SEPTEMBER 

29.484 

296 

1.  00 

OCTOBER 

30. 145 

271 

.  90 

NOVEMBER 

21.772 

180 

.  83 

21. 494 

196 

.91 

TOTAL 

387.069 

3676 

AVERAGE 

.95 

COMMENTS 

During  1963,  the  average  dosage  of  chlorine  was  0.  95  ppm.   In  order 
to  maintain  a  residual  of  0.  3  ppm  leaving  the  plant. 


The  total  chlorine  used  during  the  year  was  3676  pounds  compared  to 
3528  pounds  used  in  1962. 


PLANT 


1963 

Total  Operating  Costs 


MONTHLY 


MONTH 

TOTAL 
EXPENDITURE 

PAYROLL 

CASUAL 
PAYROLL 

FUEL 

POWER 

CHEMICAL 

GENERAL 
SUPPLIES 

EQUIPMENT 

REPAIRS  8 
MAINTENANCE 

SUNDRY 

WATER 

JAN 

1818.85 

1574.35 

58,40 

129.18 

(11,74) 

44.86 

23,80 

FEB 

2852.00 

1574.34 

87.72 

197.18 

704,97 

35,74 

157.45 

94.60 

MARCH 

2564.27 

1574,34 

58,40 

174,58 

683.56 

(116.75) 

41.63 

18.74 

129,77 

APRIL 

2901.47 

1574,34 

73.16 

161.42 

693.74 

278.13 

8.39 

16,79 

95.50 

MAY 

2881,95 

1895.84 

67,60 

700.61 

(105.00) 

37.65 

285,25 

JUNE 

2939. 14 

1639.30 

165,12 

205* 15 

709,06 

98.22 

96.35 

26,50 

(  0,56) 

JULY 

4586.84 

2458.95 

305.22 

19,18 

1038.00 

16 1,25 

97,43 

505.81 

AUG 

3596.27 

1639,30 

239.96 

4.18 

1328,99 

333,75 

24.80 

25,23 

SEPT 

3095.29 

1639,30 

89.98 

4.38 

1222,20 

23,99 

48.10 

36,15 

31.19 

OCT 

2507.22 

1639.30 

120.00 

5.38 

904,39 

(210,00) 

16.39 

31.76 

NOV 

2950,65 

1639.30 

224.96 

13.28 

937,32 

46.44 

89,35 

DEC 

5314,00 

2458.95 

254.92 

45.38 

1769,51 

123,75 

171,93 

60,00 

35S,7I 

62.02 

TOTAL 

38040,12 

21307,61 

1745,44 

55S.29 

|0o92.35 

575.50 

669.71 

60.00 

655,34 

13  74.78 

PLANT  YEARLY 


YEAR 

M.G.  TREATED 

TOTAL  COST 

COST  PER 
MILLION  GALLONS 

COST   PER  CAPITA 
PER  YEAR 

1961 
1962 

1963 

387.069 

$38,040.12 

$98.30 
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1963  OPERATING  COSTS 


TOTAL    ANNUAL  COST 


OPERATING    CHARGES  37-3% 


'2% 
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SUMMARY 


A  total  of  387.  069  million  gallons  of  water  was  treated  at  the  plant 
during  the  past  year,  which  is  an  average  daily  flow  for  the  year  of 
1. 060  million  gallons  per  day.  The  average  daily  flow  varied  be- 
tween .  598  MGD  during  March  to  2.  256  MGD  during  July.  The 
high  flows  during  the  summer  are  due  to  the  increase  in  population 
in  Bertie  Township  during  the  summer  and  also  to  the  normal  in- 
crease in  use  of  water  in  the  summer. 

The  plant  has  been  providing  a  good  quality  water  as  indicated  by 
the  water  samples  taken  during  the  year. 

Under  constant  supervision  by  head  office  engineers,  the  plant 
staff  have  operated  and  maintaiaed  a  clean,  attractive  and  efficient 
plant.  Ontario  Water  Resources  Commission  head  office  techni- 
cians have  inspected  and  reported  on  electrical  and  mechanical 
maintenance  being  routinely  performed  by  the  plant  staff  and  all  the 
reports  have  been  very  satisfactory. 


Total  1963  Costs 


The  total  cost  to  the  municipality  was  as  follows: 

Operating  $  38, 040.  12 

Debt  Retirement  $  15,  505.  00 

Reserve  $    5,  563.  00 

Interest  $  42.992.55 

TOTAL  $102, 100.  67 

This  is  a  cost  of  26.  4  cents  per  1000  gallons. 

Note:  The  amount  in  the  Reserve  Account  as  of 
December  31,  1963  was  $14,  265.  98. 
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